Abstract. For each positive integer n, we construct a commutative ring R such that the polynomial ring R[x 1 , . . . , xn] satisfies the maximum condition on annihilators and R[x 1 , . . . , x n+1 ] does not. In particular, there exists a commutative Kerr ring R such that R [x] is not Kerr. This answers in the negative a question of Faith's.
Introduction
All rings in this paper are commutative. We say that a ring R has ascending chain condition on annihilators (acc ⊥) if it satisfies the maximum condition on annihilators (of subsets of R). Recall that a ring R is Goldie if it has acc ⊥ and has no direct sum of infinitely many non-zero ideals. In [3] Kerr constructs a Goldie ring R such that R[x] does not satisfy acc ⊥. Following [2] , we say that a ring R is Kerr if R[x] has acc ⊥.
In [1] , Camillo and Guralnick show that if R is an algebra over an uncountable field K satisfying acc ⊥ then R[x] satisfies acc ⊥; thus, if R is a Kerr algebra over an uncountable field K then R[x] is Kerr. On the other hand, in [4] Roitman proves that for any countable field K there exists a K-algebra R satisfying acc ⊥ such that R[x] does not satisfy acc ⊥. In [2] , Faith asks: If R is a Kerr ring, is R[x]? We use Roitman's techniques [4] to construct for each non-negative integer n and for each countable field K a K-algebra R such that R[x 1 , . . . , x n ] satisfies acc ⊥ and R[x 1 , . . . , x n+1 ] does not. This answers Faith's question in the negative. For n = 0, R is the example constructed by Roitman in [4] .
Our ring R is semiprimary, with index of nilpotency 3, and has infinite Goldie dimension. We do not know whether for any countable field K, there exists a Goldie K-algebra R such that R[x] is not Goldie. We remark that Kerr's example is a Z/2Z-algebra.
Preliminary lemmas
Let K be a field. Let u α1,... ,αn+1 , v β1,... ,βn+1 , x 1 , . . . , x n+1 be indeterminates over K, where α i , β i , n are non-negative integers, 0 ≤ α 1 + · · · + α n+1 ≤ m,
Thus h(x 1 , . . . , x n+1 ) has the form 
Lemma 1.1. Let z, t be non-zero elements in the
Proof. This follows from the fact that the s γ1,... ,γn+1 are linear both in the indeterminates U and in the indeterminates V . 
. . , x n ]-submodule generated by s γ1,... ,γn+1 , where
and
. . , x n ]-submodule generated by s γ1,... ,γn+1 , where 
In this case we shall see that α Now, by induction on β 1 + · · · + β n+1 , we see that
In a similar way it is easy to see that The next lemma is an easy generalization of Lemma 1.1. (c i,1 , . . . , c i,n+1 )g m (c i,1 , . . . , c i,n+1 ) for all 1 ≤ i < m, the elements s 
Lemma 1.4. Let z, t be non-zero elements in the
Choose j such that (c 1 , . . . , c n+1 ) = (c j,1 , . . . , c j,n+1 ). Let . . . , c n+1 ) and
Let k > j. Since a kj is the polynomial of minimal degree such that
and f k g k ∈ I[x 1 , . . . , x n+1 ] for all k = k , we have thatz mtp is the canonical image of z m t p . Now there exists p 0 such that for any p ≥ p 0 , t p is a K(x 1 , . . . , x n )-linear combination of t 1 , . . . , t p0−1 . Thus for each p ≥ p 0 there exist b 1,p , . . . , b p0−1,p ∈ K(x 1 , . . . , x n ) such that
Hence for any p ≥ p 0 
